Spectrophotometric and steady-state kinetic analysis of the biosynthetic arginine decarboxylase of Yersinia pestis utilizing arginine analogues as inhibitors and alternative substrates.
The PLP-dependent, biosynthetic arginine decarboxylase (ADC) of Yersinia pestis was investigated using steady-state kinetics employing structural analogues of arginine as both alternative substrates and competitive inhibitors. The inhibitor analysis indicates that binding of the carboxyl and guanidinium groups of the substrate, l-arginine, provides essentially all of the free energy change realized upon substrate binding in the ground state. Furthermore, recognition of the guanidinium group is primarily responsible for substrate specificity. Comparison of the steady-state parameters for a series of alternative substrates that contained chemically modified guanidinium moieties provides evidence of a role for induced fit in ADC catalysis. ADC was also characterized by UV/vis and fluorescence spectrophotometry in the presence or absence of a number of arginine analogues. The enzyme complexes formed served as models for the adsorption complex and the external aldimine complex of the enzyme with the substrate.